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General Methods
Optical rotations ([∝]
. ) were obtained using a Perkin Elmer model 341 polarimeter at 589 nm (sodium D line) with a cell path length of 2 cm, using the indicated spectroscopic grade solvent and concentration (g/100 mL).
Nuclear magnetic resonance (NMR) spectroscopy was conducted at 300 K (unless stated otherwise) using a Bruker Avance DPX 500 spectrometer, a Bruker Avance DPX 400 spectrometer, a Bruker Avance DPX 300 spectrometer or a Bruker Avance DPX 200 spectrometer. Proton NMR ( 1 H NMR)
spectroscopy was conducted at the indicated frequency, in the deuterated NMR solvent as specified.
Chemical shifts (δ H ) are reported as parts per million (ppm) downfield from trimethylsilane (TMS), using residual NMR solvent peaks as internal references in the absence of internal TMS. Multiplicity (br = broad, s = singlet, d = doublet, q = quartet, m = mutiplet), coupling constants (J HH ), relative integral (nH) and structural assignments are reported where possible. Carbon-13 NMR ( 13 C NMR)
was conducted at the indicated frequency in deuterated NMR solvent as specified. Chemical shifts (δ C ) are reported as parts per million (ppm) using residual NMR solvent peaks as internal references.
Infrared (IR) absorption spectra were recorded on a Bruker Alpha-E FT-IR spectrometer using attenuated total reflection (ATR) of a thin film. Results were interpreted using OPUS 6.5 software and notable vibrational wavelengths are reported (ν max / cm -1 ).
Low resolution mass spectrometry (LRMS) was carried out on a Shimadzu 2020 mass spectrometer using electrospray ionization (ESI in positive mode unless otherwise stated). High resolution mass spectrometry (HRMS) using ESI was obtained using a Bruker BioApex Fourier Transform Cyclotron
Resonance mass spectrometer (FTICR, 
Iterative Peptide Assembly For 2-CTC and Wang resin (Fmoc-SPPS)
Deprotection: (× 2): The resin was treated with 20 vol.% piperidine in DMF (2 × 3 min), after which the resin was washed with DMF (5 × 3 mL), CH 2 Cl 2 (5 × 3 mL), and DMF (5 × 3 mL).
Proteinogenic amino acid coupling:
A preactivated solution of protected amino acid (4 eq), PyBOP (4 eq) and NMM (8 eq) in DMF (final concentration 0.1 M) was added to the resin. After 1 h the resin was washed with DMF (5 × 3 mL), CH 2 Cl 2 (5 × 3 mL) and DMF (5 × 3 mL).
Non-proteinogenic amino acid coupling: A preactivated solution of protected amino acid (1.2 eq), HATU (1.2 eq), and i Pr 2 NEt (2.4 eq) in DMF (final concentration 0.1 M) was added to the resin. After 16 h the resin was washed with DMF (5 × 3 mL), CH 2 Cl 2 (5 × 3 mL) and DMF (5 × 3 mL).
On-resin coupling of Fmoc-Thr-OH to N-Me asparagine:
A preactivated solution of Fmoc-L-Thr-OH (2 eq), HATU (2 eq), i Pr 2 NEt (4 eq) in DMF (final concentration 0.1 M) was added to the resin. After 2 h the resin was washed with DMF (5 × 3 mL), CH 2 Cl 2 (5 × 3 mL) and DMF (5 × 3 mL).
Capping: Acetic anhydride/pyridine (1:9 v/v, 5 mL) was added to the resin. After 3 min the resin was washed with DMF (5 × 3 mL), CH 2 Cl 2 (5 × 3 mL), and DMF (5 × 3 mL).
Cleavage (CTC):
The resin was subjected to a 30 vol.% mixture of HFIP in CH 2 Cl 2 . After 2 h, the solution was transferred into a vial, and the resin was washed with CH 2 Cl 2 (3 × 2 mL). The combined solutions were concentrated to yield the crude peptide. 
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Procedures and Analytical Data
Synthesis of (3S,5S)-3-(2-methylbut-3-en-2-yl)-5-phenylmorpholin-2-one S4
To a solution of the oxazinone S3 (120 mg, 0.69 mmol) and dimethylallyltributylstannane (253 ml, 0.75 mmol) in CH 2 Cl 2 (6.5 mL) cooled to -78 ºC was added TFA (131 ml, 1.75 mmol) dropwise.
After 1 h the reaction was quenched with sat. aqueous NaHCO 3 and allowed to warm to rt. The reaction was extracted with CH 2 Cl 2 , and the combined layers were collected, dried and concentrated in vacuo. The crude material was purified via column chromatography (10 weight% KF in SiO 2 , 
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Synthesis of (S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3,3-dimethylpentanoic acid 10
Morpholinone S4 (85 mg, 0.35 mmol), Pd(OH) 2 (56 mg, 0.09 mmol, 20% Pd content), 1 M HCl (1.6 mL), and MeOH (9.5 mL) were added to a thick-walled flask and placed in a Parr hydrogenation apparatus, pressurized to 90 psi with H 2 (~6 atm). The reaction was allowed to stir for 3 h, then filtered through celite. The filtrate was concentrated to a yellow film. HCl (3 mL, conc.) was added and the reaction was heated to 100 °C for 16 h. The reaction was concentrated in vacuo. The crude mixture was extracted with H 2 O (5 mL) and Et 2 O (5 mL). The aqueous layer was collected and lyophilized. The crude material was dissolved in 10% aqueous Na 2 CO 3 solution (1.34 mL) and 1,2-dimethoxyethane (1,2-DME) (0.8 mL). To this solution was added Fmoc-OSu (137.4 mg, 0.39 mmol) in 1,2-DME (0.8 mL). The reaction mixture was stirred for 16 h, after which the solid that had precipitated from solution was filtered off and the filtrate was acidified to pH 3 using 1 M aqueous HCl. The filtrate was extracted using EtOAc (5 mL), and the organic layer was collected, dried and Formic acid) λ = 220 nm). 
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Synthesis of 3-(tert-butyl) 4-methyl (4S,5R)-5-(4-bromophenyl)-2-oxooxazolidine-3,4-dicarboxylate 8
To a solution of 7 (3.0 g, 5.58 mmol) in CCl 4 (68 mL) was added NBS (2. 
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Synthesis of methyl (2S,3R)-3-(4-bromophenyl)-2-((tert-butoxycarbonyl)amino)-3-hydroxypropanoate 9
To a cooled (0 ºC) solution of 8 (500 mg, 1.25 mmol) in anhydrous MeOH (15 mL) was added CsCO 3 (45 mg, 0.25 mmol). The reaction mixture was stirred at 0 ºC for 1 h, after which it was concentrated and taken up into EtOAc (5 mL), washed with sat. aqueous NH 4 Cl solution (5 mL), H 2 O (5 mL) and brine (5 mL). The organic layers were collected, dried and concentrated in vacuo. 
Synthesis of (2S,3R)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-(4-bromophenyl)-3-hydroxypropanoic acid 5
To a solution of 9 (365 mg, 0.98 mmol) in THF (4.9 mL) was added 1 M aqueous KOH (4.9 mL, 4.9 mmol). The reaction was stirred for 1 h, after which the reaction mixture was concentrated in vacuo, and acidified with 1 M aqueous HCl (pH = 4). The aqueous phase was extracted with EtOAc (2 x 20 mL), and the organic layers were collected, dried and concentrated in vacuo. The crude product was dissolved in CH 2 Cl 2 (6 mL) to which was added 4 M HCl in dioxane (6 mL, 9.8 mmol). The reaction was stirred for 1 h, after which time a white precipitate formed. The solid was collected and dried under reduced pressure. The amine salt was dissolved up in DME (3.5 mL) and 10% aqueous Na 2 CO 3 solution (7 mL), to this was added Fmoc-OSu (363 mg, 1.08 mmol) in DME (3.5 mL). The reaction was allowed to stir for 16 h, after which it was filtered, the filtrate was collected and washed 
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Figure 5 1 H NMR of 9 (500 MHz, CDCl 3 ).
Figure 6
13 C NMR of 9 (125 MHz, CDCl 3 ). 
Figure 7
1 H NMR of 5 (500 MHz, 10% MeOD in CDCl 3 ). 
